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Paste-the-wall wallcoverings and method of making. 

(g) A paste-the-wall wallcovering has a deep emboss paper 
ply (10a) adhered to a flat plastics ply (16) having perforations 
(22). The ply (16) can restrain the ply (10a) against any 
significant expansion in thQ course of hanging and paste drying. 
The perforations (22) are regulated on the one hand so that 
weight loss from the hanging paste is not so excessive that the 
paper ply becomes softened and. on the other hand, so low that 
tacking of the wallcovering to the surface on which it is to be 
adhered is not unduly delayed. 

In making the wallcovering the paper ply (10) is moistened (11) 
and embossed (13) and allowed to dry (14) just below ambient 
humidity prior to laminating It (18) to the plastics ply (16). The 
wallcovering may be decorated in the course of manufacture or 
after hanging. 
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Description 

PASTE-THE-WALL WALLCOVERINGS AND METHOD OF MAKING 



Paste-the-wall wallcoverings have many advant- 
ages compared with traditional wallcoverings that 
are hung by pasting-the-product. 5 

They can be hung fronn the roll, onto the wall, 
without having to wait for the paper to soak and 
become supple. There Is no need for a pasting table, 
nor for careful measurement of cut lengths, with the 
problem of allowing for the pattern repeat, as the io 
wallcovering can be cut to length on the wall after 
hanging. 

The handling of a dry product is much easier, 
being much lighter, than a wet pasted traditional 
wallcovering. It avoids the necessity for careful 15 

folding and hRnrlling; and is Irss eafilly damaged 

than a wet wallcovering. When hanging dry direct 
from the roll onto the wall, there is less stretch or wet 
expansion to cause pattern mismatch. 

With deeply embossed products, there is the 20 
additional advantage of less risk of damaging the 
emboss. When hanging on a ceiling these factors 
are especially advantageous, and the lightness of 
the dry wallcovering makes it easier to handle and 
less likely to fall off the ceiling whilst being applied. 25 
Paste-the-wall wallcovering can be made easily dry 
strippable as a single piece without leaving a paper 
backing and thus avoiding the need for wetting and 
scraping. 

Because the paste is applied to the wall, adequate 30 
paste application at the edges can be ensured with 
less tendency for paste to get on the decorative 
front face of the product. 

Despite these many advantages, paste-the-wall 
wallcoverings occupy a small proportion of the 35 
market because of the problems associated with 
making a wallcovering incorporating the above 
advantages. These problems are now discussed. 

Traditional paper-backed wallcovering cannot be 
hung reliably by paste-the-wall procedure as the 40 
paper becomes wetted by the paste, after the stage 
of hanging, with consequential wet expansion. As 
the paste at this stage has not sufficient tack to hold 
the wallcovering flat against its tendency to expand 
in the width dimension, cockling and blistering 45 
occurs due to uneven wetting of the paper. 

Many attempts have been made to prevent the 
wet expansion of the paper by Including a high 
proportion of synthetic water-inert material in the 
paper or by providing a barrier such as laminating to 50 
a plastics film. 

A plastic-paper laminate has a strong tendency to 
curi should the paper ply become wetted at any 
locality (especially at the edges) by the hanging 
paste because of the differences in wet expansion of 55 
the two plies, with a resulting difficulty in making the 
wallcovering stay flat after hanging. 

Some wallcoverings, such as paper-backed vinyls 
and plastic backed papers, have been adopted or 
proposed but they have been unsatisfactory for 60 
paste-the-wall for the reasons above. In GB 
1,262,277, which Is concerned with problems of 
strippability. the use of a plastics layer on the back of 



a paper-faced wallcovering has been proposed and 
perforation of the plastics layer was proposed to 
accelerate the wetting and softening of the paper 
face when a paste is applied to the wallcovering. In 
the context oif paste-the-wall (which is not discussed 
or Intended) the wallcovering of GB 1,262,277 would, 
it is believed, suffer curi. cockling and blistering. 

Where a deeply embossed wallcovering is re- 
quired, wallcoverings incorporating synthetic ma- 
terial or plastic layers have suffered further limita- 
tions because paper and plastics have incompatible 
requirements for deep embossing. For best results, 
paper needs to be moist when embossed whereas 
plastics require to be heated t o above the bollino 
point of water in order to make the plastic 
mouldabte. A limitation on depth of emboss is 
considered to be present in the wallcoverings in GB 
1.262.277 and In EU 1,103,458 A1. In both of these 
wallcoverings the plastics ply follows the emboss of 
the paper ply either by extrusion of the plastic onto 
the paper or lamination before embossing. 

Further problems occur In hanging wallcovering 
incorporating plastics films, or high proportions of 
synthetic materials, on uneven wall surfaces. For a 
plastics iayer to restrain the paper against wet 
expansion, it needs to have negligible stretch, which 
causes difficulty in making the wallcovering conform 
to uneven surfaces, or in going round uneven 
corners. 

Commercially successful paste-the-wall wall- 
coverings have been marketed, comprising foamed 
plastics sheets, with a degree of stretch allowing 
some ability to conform to uneven surfaces or 
uneven corners. But at the same time this overall 
stretching can cause problems with pattern mis- 
match in printing, or when hanging long lengths such 
as in a stair well. This type of wallcovering has been 
limited to applications where deep, sharp embossing 
Is not a requirement, because of the difficulty of 
deeply embossing such a supple foamed plastic 
without making the wallcovering of such a thickness 
as to be uneconomic. 

Other wallcoverings that can be hung by paste- 
the-wall include those made wholly of unfoamed 
synthetic materials or incorporating more than 300/0 
of such materials selected from those that are Inert 
to water, including spun-bonded, wet-laid or dry-laid 
non-wovens, and woven fabrics. These are limited In 
their application to wallcoverings not requiring a 
deep, sharp emboss. They are costly, suffer from the 
problems described earlier of conforming to uneven 
wall surfaces, and a limited range of decorative 
effects. 

Known paste-the-wall wallcoverings do not satisfy 
the requirement for depth of emboss greater than 
about 0.5 mm such as to have emboss effects 
comparable with those achievable by traditional 
paste-the-product wallcovering. 

A desirable additional requirement is to be able to 
offer Improved retention of emboss on hanging. 
Whilst traditional wallcovering can have deep, sharp 
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emboss before hanging, there is a tendency to lose 
some of this because of wetting of the paper during 
hanging with consequent risk of flattening of the 
emboss whilst applying it to the wall with a brush. 

To give improved emboss retention wallcoverings 
have been proposed which Incorporate a flat paper 
backing layer adhered to the embossed front face 
after embossing, as in EU 0.098.971. Although this 
technique gives improved emboss retention, it does 
not offer paste-the-wall performance because the 
product Is made wholly of paper, thus being 
exposed to the problems with cockling after hanging 
referred to earlier. 

Our present invention overcomes the problems 
described for paste-theTwail wallcovering, particu- 
larly with regard to the requirement for a paste-the- 
wall wallcovering with deep, sharp emboss and 
having good emboss retention after hanging, and is 
able to accommodate, to a better degree, uneven 
surfaces, such as irregular corners and lumpy 
surfaces. This can be very significant where a high 
quality of covered and decorated surface Is required. 

Our present invention also provides a wallcovering 
suited to decoration, such as with a water-based 
emulsion paint, after hanging. Wallcoverings with 
this facility are well known and usually consist of two 
paper plies embossed together. They do not have a 
paste-the-wall ability. 

Wallcovering which can be decorated after hang- 
ing has appeal in that it is not costly, in that the 
ultimate decorative effect it produces is primarily in 
the hands of the purchaser, in that it conceals 
defects in surfaces being covered, and in that the 
decorative effect can be changed or renewed 
without replacing the wallcovering. This appeal is so 
great that it tends to mask certain adverse features 
of the wallcovering in that difficulty can arise In some 
loss of emboss when pasted and hung and in 
obtaining a good embossing pattern match between 
adjacent strips of pasted wallcovering due to 
non-uniform stretching. The loss of emboss and 
stretching varies with the wetting that occurs during 
pasting, hanging and subsequent decoration with 
water-based paints. Hence, such factors as quantity 
of paste, wetness of paste, soak time, type and 
thinning of paint or emulsion materiafs applied and 
general handling when wet can all contribute to the 
loss of emboss and amount of stretch. Whilst these 
factors can be reasonably judged or accommodated 
to give a fairly consistent stretch by a professional 
decorator there is always appreciable loss of 
emboss and they can give rise to an amateur 
appearance unless considerable skill is applied. 

The aspect of the invention related to decoration 
after hanging has its origin from the observance of 
the phenomenon that, with a paste-the-wall wall- 
covering as disclosed for example in EP 0,103,458A1 
applied in adjacent strips to all the walls in a room 
and decorated with most matt emulsion paints ten 
hours approximately after hanging, some strips 
remained free of gaps with adjacent strips whilst 
others had eye-catching gaps. 

From this observation it was sensed that, if the 
paste used for the wallcovering operation could be 
allowed to dry via porosity or perforation In the 



plastics ply up to a point where the paste locally 
tacked the wallcovering to the wall surface then 
decoration could take place regardless of wall 
surface, regardless of the decorative material used 
5 and regardless of whether the paste had fully dried 
everywhere. 

The invention allows wallcoverings to be sold with 
the commendation that they are "paste-the-wall; dry 
strippable; heavily embossed; and paper faced to be 

10 capable of wetting (e.g. by emulsion paint decora- 
tion) on the paper face ten hours after hanging on 
any surface with good emboss retention". Such a 
wallcovering is thought to be of a character nowhere 
else achieved although clearly desirable. 

15 The present invention provides a paste-the-wall 
wallcovering comprising a paper/plastics laminate in 
which the paper ply is embossed and the plastics 
laminate Is flat, water vapour porous, and capable of 
restraining the paper ply against any significant 

20 expansion. 

The present invention also provides a method of 
forming a paste-the-wall wallcovering capable of 
accommodating irregular corners and lumpy sur- 
faces comprising 

26 a) taking a paper web; 

b) moistening it; 

c) embossing it; 

d) drying It to just below ambient humidity; 
and 

30 e) laminating it to a moisture vapour per- 

meable plastics web with an adhesive that is 
water-lnsolubie after drying, the plastics web 
being fiat and capable of restraining the paper 
web against expansion with negligible stretch of 
35 the laminate. 

The present invention further provides a paste- 
the-wall wallcovering for decoration after hanging 
comprising: 

(1) A paper/plastics laminate. 
40 (ii) The paper ply is selected to be able to take 

an emboss of greater than 0.5 mm depth and is 
embossed whilst conditioned to be moist and 
prior to lamination with the plastics ply. 

(iii) The plastics ply is adhered to the 
45 embossed paper ply using an adhesive that is 

water-insoluble after drying and the plastics ply 
is held nominally flat at the lamination stage to 
give aflat-backed laminate. 

(iv) The adherence of the plies takes place 
50 with the moisture content of the paper ply at or 

below normal atmospheric level to avoid the 
paper shrinking on drying with or after the 
adherence step such as to avoid puckering of 
the plastics ply to an extent that would inhibit 
55 the ability to restrain the paper ply against any 

significant wet expansion. 

(v) The plastics ply Is 

(a) perforated, or otherwise made water 
vapour porous, such that when, as a test, a 

60 sample of the laminate Is pasted to a plain 

glass surface with a standard paste applied 
to the glass at the rate of 300g/m2 and the 
plastics ply Is in contact with the paste and 
the pasted laminate is set aside to dry 

65 under standard conditions then : 
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1. the p&per p\y does not transmit more 
moisture from the paste th£in 15o/o of the 
paste weight, In the first hour of drying; 
and» preferably no more than lOQ/o, and 

2. when the paper ply is wetted after 
being set aside to dry for ten hours under 
the standard conditions the laminate 
shrinkage, on further drying, is no more 
than 0.20/O and preferably zero, and 

(b) the plastics pty Is capable of restrain- 
ing the paper ply against wet expansion to 
not more than 0.2o/o 
By "standard paste" we mean a proprietary 
starch-ether wallpapering adhesive made up as a 
5.50/0 solution in water. 

By "standard conditions" we mean a draught-free 
atmosphere at 20° C and 750/o relative humidity. 

The test referred to in (v) above is performed on a 
glass surface as representing a completely imper- 



content such as 40/o during iamination to avoid 
puckering of the plastics ply on subsequent drying. 

The flat-backed laminate gives improved emboss 
retention compared with a traditional wallcovering 
5 because the flat backing film locks the emboss, 
across the areas of adhesion. 

The flat-backed laminate avoids the incompati- 
bility described earlier between the requirements for 
optimum emboss with paper as compared with 
10 those for a plastic filnn. 

It has been found that the flat plastic backing ply 
can be perforated, and a range of perforation hole 
diameters and spacings defined, to allow the 
hanging paste to dry without softening the em- 
15 bossed paper ply to an extent that causes easy loss 
of emboss on hanging. 

Patent document EU 1,103,458A1 proposed an 
embossed paper/plastic laminate with lamination 
carried out before embossing, but, whilst this could 
"■^0 tDe hung successTuiiy Dy pasie-ine-wan. me range or 
plastics that could be used successfully Is limited. 
This product also offered more limited emboss 
potential than our present proposal because em- 
bossing the paper and plastics together suffered 
25 from the incompatible emboss requirements of 
plastics compared with paper, as described eariler. 

It has also been found, as mentioned above, that 
with wallcoverings according to EU 1,103,458A1 that 
gaps can occur between adjacent strips of wall- 
30 covering when the wallcovering, after hanging on 
low porosity or impervious surfaces, is decorated 
with certain emulsion paints (such as certain matt 
emulsion paints) too soon after hanging. This arises 
as the paste is in the given circumstances, slow 
35 drying. If the paste can be allowed to dry thoroughly 
after hanging, and then decorated, the problem of 
gaps occurring does not arise. 

By selection of perforation size and distribution in 
the plastics ply in conjunction with a wallcovering 
40 having an embossed paper ply and flat plastics ply In 
accordance with the invention, drying of the hanging 
paste in the immediate vicinity of the perforations Is 
sufficient to avoid the above mentioned gap occur- 
rence problem by localised "pinning' of the laminate. 
45 This is achieved in a surprisingly short time so as to 
allow decoration soon (typically 10 hours but 
possibly 4 hours) after hanging. 

One unexpected advantage of a wallcovering 
according with the present invention is its ability to 
50 conform to uneven wall surfaces, or to go round 
uneven corners compared with previously known 
unembossed or lightly embossed wallcoverings 
incorporating plastics layers, particularly as this 
plastic is chosen to be resistant to stretching so as 
55 to prevent wet expansion of the paper. This is 
because this laminate has an ability to absorb a 
degree of local distortion because of the deep 
emboss. 

When a laminate according to the present Inven- 
60 tion is taken over a curved surface or over an 
external corner, the flat backing tends to pucker up 
into the rear recesses of the emboss, resulting in a 
degree of dimensional flexibility not experienced 
with flat laminates incorporating plastics nor lami- 
65 • nates embossed after lamination. 



vious and uniform surface. 

The figure of 15o/o above is critical in that, if the 
moisture loss exceeds that figure, there is a risk that 
the paper ply will take up so much moisture that the 
laminate which the sample represents will become 
softened such that the emboss can become easily 
damaged on hanging the laminate. 

The period of ten hours above is chosen as 
representing "overnight"; that is when the laminate 
is being used as a paste-the-wall wallcovering on any 
surface it will always be safe to decorate it with any 
paint if left overnight after hanging without gaps 
appearing between adjacent hung strips. It Is 
possible (as the examples below show) to make a 
wallcovering in conformance with the Invention 
which is safe to decorate if left for four hours after 
hanging. 

The figure of 0.2% in (2) above (which represents 
approximately 1 mm on a standard width wallcover- 
ing) is the largest acceptable gap between adjacent 
strips for a good standard of finish when covering a 
wall. 

The figure of O.20/0 in (b) above is necessary to 
avoid the laminate cockling or puckering when hung 
as a wallcovering. 

The plastics ply could be a plastics film or a web 
incorporating at least 30% of synthetic fibres which 
are inert to water. Such a web could be spun- 
bonded, wet-laid or dried-laid non-woven, or woven. 
To give vapour permeability the ply could be 
perforated, as suggested, or selected for its porosity 
(such as foamed polystyrene) or both. 

The plastics ply should be able to contain the 
paper ply's wet expansion to no more than 0.2%. 
This expansion is not significant in the performance 
or appearance of the hung wallcovering. 

The wallcovering proposed has many advantages 
in the context of deeply embossed paste-the-wall 
wallcovering. Lamination after embossing to create a 
flat-backed wallcovering confers advantages in 
allowing the paper ply to be chosen for its ability to 
take a good sharp emboss. This processing se- 
quence also allows the paper ply to be conditioned 
to a high, such as 120/o, moisture content which is 
most favourable for embossing whilst allowing it 
subsequently to be conditioned to a low moisture 
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In addition to allowing controlled drying of the 
paste the perforations have an additional advantage 
in increasing the adhesion of the perforated film to 
the wall surface compared with an unperforated film. 
It is common practice to treat plastic films by corona 
discharge treatment or other known surface treat- 
ments and this gives some ability to control 
adhesion to the wall. A greater contribution to 
control of adhesion Is found to be provided if the 
perforations confer Improved mechanical keying of 
the adhesive to the plastic film, with some penetra- 
tion of the adhesive through the holes. 

it has been found possible to establish a range of 
perforation sizes and spacings that allows good 
adhesion whilst still being compatible with the need 
for controlled drying of the adhesive and limited 
wetting of the paper ply, the Importance of which 
was described earlier. 

Asjhis wallcovering is designed to be easily dry 
strippable from the wall without need for soaking 
and scraping, the degree of adhesion to the wall is 
important. The degree of adhesion can be assessed 
experimentally by measuring the strip force needed 
to pull a standard width of wallcovering off the wall. It 
has been found that this strip force should be In the 
range of 5 kg to 10 kg per metre width. Above these 
levels the wallcovering Is prone to delaminatlon and 
failure to strip completely or else to pull plaster away. 
Below these levels the adhesion to the waJI is too 
low. 

The Invention will now be described further with 
reference to the accompanying drawings In which: 

Fig. 1 shows diagrammatically apparatus for 
one way of making a wallcovering according to 
the invention. 

Fig. 2 and 2b, which are sections, respec- 
tively compare a known embossed paper/plas- 
tics laminate wallcovering with a wallcovering 
according to the present invention. 

Fig. 3, which Is a section, shows how a 
wallcovering according to the Invention accom- 
modates itself to a corner. 

Fig. 4, which Is a perspective view, shows 
how a wallcovering according to the invention 
accommodates itself to a bumpy surface, near 
the edge of a piece of hung wallcovering. Fig. 4b 
provides a comparison. 

Fig. 5 illustrates a keying effect. 

Fig. 6 illustrates test equipment and proce- 
dure. 

In Fig. 1 a decoratively preprinted bulky wood-free 
paper web 10 having a weight of 120g/m2 is passed 
through a moistening unit 11 where it is coated with 
15g/m2 of water. It is allowed to condition for thirty 
seconds in a unit 12 and is then passed through an 
embossing nip 13 followed by drying to at or just 
below ambient in a drier 14 to provide a dried and 
embossed web 10a. (In an alternative arrangement 
the web 10 is not preprinted at entry to the apparatus 
but receives its decorative printing just prior to nip 
13. or is left unprlnted so that It can be decorated 
after hanging.) Web 10a then advances to an 
applicator 15 where a water-insoluble-when-dry 
. laminating adhesive (such as a P.V.A. dispersion) is 
applied at the rate of 10g/m2 to the projecting parts 



of the emboss. 

A corona discharge treated plastics web 16 of 
twenty micron unfoamed orientated polypropylene Is 
passed through a perforation unit 17 (see examples 

5 below for details of perforations) and is then brought 
into contact with the web 10a at a laminating unit 18 
at low contaot pressure to avoid damaging the 
emboss and to give 20-40tVo contact area with the 
paper ply. (Perforation after lamination Is an alterna- 

10 tive and avoids the risk of laminating adhesive 
penetrating the plastics web.) 

The laminate of web 10a and web 16 passes 
through a drier 19 and a compensator 20 to a piece 
winding unit 21. 

15 Fig. 2a shows a paste-the-wall wallcovering such 
as disclosed in EU 1,103,458A1. A paper face ply 23 
Is shown co-embossed with a plastics ply 24. The 
maximum depth of emboss is represented by arrows 
23A. 

20 Fig. 2b shows a paper face ply 10a which has been 
embossed in accordance with the description made 
With reference to Fig. 1 above and to which has been 
adhered a flat plastics backing ply 16 having 
perforations 22. It Is to be observed that the depth of 

25 the emboss 23B is deeper than the maximum depth 
of the emboss 23A In Fig. 2a, and that the emboss Is 
retained by the flat ply 16. The emboss 23 A Is liable 
to be reduced In reeling. In handling and in hanging 
until the wallcovering Is ultimately dry adhered to a 

30 wall. The emboss 238, on the other hand, is 
supported by tensile stress in the ply 16. 

In Fig. 3 wallcovering according to the Invention is 
shown negotiating an external corner 30. The 
plastics ply 16 Is relieved and puckers slightly into 

35 the emboss of the paper ply. The embossed paper 
ply 10a is not unduly stressed or distorted but has 
flexibility to meet the demands of the corner. 

In Fig. 4a, a strip of wallcovering 40 according to 
the invention is shown hung (as a test) on a 

40 substrate 42 having two tumps 41 (formed by 
wide-headed pins) each of 3 mm height and spaced 
40 mm apart to represent a bumpy surface near to 
the edge A-B of the wallcovering. The strip of 
wallcovering Is able to adjust itself to the lumps 14 

45 so that it adheres to the substrate along the whole 
length of the edge A-B and, further, the wallcovering 
can be manipulated during hanging so that the edge 
A-B Is a true straight line so that the strip will abut 
without gaps to the true edge of an adjacent strip. 

50 This manipulation is not due to stretching (as, the 
nature of the wallcovering shown In Fig. 2b is such 
that loss of pattern match on hanging a five metre 
length Is a mere 2 mm) but is due to slight creasing 
of the plastics ply 16 In the emboss allowing 

55 shrinkage to adjust the dimension of the laminate. 
Yet further, adherence of wallcovering to substrate 
occurs between the lumps 41. 

In Fig. 4b an unembossed paper/plastic laminate 
43 Is hung (as a test) under similar circumstances to 
60 that described above with reference to Fig. 4a. It Is 
observed that a space 44 arises between the edge 
A'-B' and the substrate 42 and that there Is no 
adherence between the lumps 41. 

In Fig. 5, a wallcovering according to the invention 
65 comprising an embossed paper face ply 10A and a 
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flat plastics ply 16 having perforations 22 is shown 
adhered to a substrate 42 by an adhesive layer 52 
(exaggerated). Where the perforations 22 coincide 
with or are very close to a valley 50 in the emboss the 
adhesive comes into contact 53 with the paper. 
Where the perforations 22 do not coincide with a 
valley in the emboss a "rivet" head 54 or bead effect 
is created in the drying paste. Both the paper 
contact and the rivet tieads assure good tacking of 
the wallcovering to the substrate without hindering 
the eventual stripping of the wallcovering as a single 
piece. 

In Ftg. 6 there is shown a sample of wallcovering 
which is 550 x 150 mm cut in half at the line 61. The 
two halves are pasted to a glass substrate 62 so that 
the cut edges abut. The pasting is carried out by 
applying standard paste at the rate of 300 g/m^ to 
the substrate and then applying the walicovenng. 



Example 3 

A sample of laminate was made as described above 
with reference to Fig. 1 having perforations of 1 mm 
diameter provided at 16/cm2. This compiled with the 
5 test in respect of the plastics ply being capable of 
resisting paper ply wet expansion and In respect of 
the shrinkage on further drying (the shrinkage was 
zero) but failed to comply in that the weight loss in 
the first hour of drying was 170/o. 

10 

Example 4 

A sample of laminate was made as described above 
with reference to Rg, 1 having perforations of 1 mm 
diameter provided 1.5/cm2. This complied with the 
15 tests for decoration after hanging. The laminate 
shrinkage on further drying was 0.150/o and the 
weight loss in the first hour of drying was 50/o. The 
wet expansion criteria of the paper ply was satisfied. 



The remote ends of the two halves of the wallcover- 
ing are securely located on the substrate by 
adhesive tape 63. 

The mounted sample is weighed and left in 
controlled standard drying conditions (defined 
above). After 10 hours the mounted sample is 
re-weighed to establish percentage weight loss, (To 
avoid or reduce edge effects in the samples the 
longitudinal edges of the sample are loosened to 
prevent edge adhesion dominating the test. Alterna- 
tively petroleum jelly could be applied along the 
longitudinal edges to prevent edge drying when the 
sample is mounted.) 

After re-weighing, the surface of the sample is 
wetted (as would be encountered with decoration 
after hanging) and returned to standard drying 
conditions and observed. 

A sample in accordance with the invention will 
have less than 0.20/o shrinkage. 

The above test is now illustrated by Examples. 

Example 1 

A sample of laminate was made as described above 
with reference to Fig. 1 but had unperforated low 
density polyethylene film as the plastics ply. This 
prevented moisture transmission to the paper ply 
but the sample failed to comply with the test for 
decoration after hanging as when the paper ply was 
wetted after being set aside to dry for ten hours and 
then given a further four hours drying at standard 
conditions, the laminate shrinkage was 0.5o/o. The 
polyethylene film was not capable of restraining the 
paper ply adequately against wet expansion and so 
the sample tended to cockle and pucker when 
wetted. 



Example 2 

A sample of laminate was made as described above 
with reference to Fig. 1 having perforations of 1 mm 
diameter provided at 4/cm2. This complied with the 
tests for decoration after hanging. The plastics ply 
restrained the paper ply against wet expansion. The 
laminate shrinkage on further drying at standard 
drying conditions, was a mere 0.05o/o and the weight 
loss in the first hour of drying was 40/o. 



In all the above examples the area of contact 
20 between the two plies was in the range of 2(J - 400/o. 
Wallcovering according to the invention is well 
suited to serve as a treatment for walls having damp 
patches. Its application can prevent liquid moisture 
passage to the extent that the damp patch is 
25 inhibited against appearance as a stain on the 
surface of the wallcovering. It nevertheless allows 
moisture vapour passage so that the damp dissi- 
pates through the wallcovering with low risk of 
staining and without encouraging fungal growth 
30 below the wallcovering when atmospheric condi- 
tions allow. 

As. stated above, it is required that the plastic ply 
is capable of restraining the paper ply against any 
significant wet expansion. The result of observing 
35 and non-observing this criteria is illustrated by the 
following further examples: 

Example 5 (observance) 

A decorated wallcovering made according to the 
40 description above with reference to Fig. 1 (i.e. having 
a plastics ply of unfoamed orientated polypropylene) 
has perforations in the plastics ply of 1 mm diameter 
and eight perforations per square centimetre. The 
area of contact between web 10 and web 16 is 30%. 
45 The laminate was soaked in water for 10 minutes. 
There was no change in Its width as the plastic ply 
(web 16) had performed its restraining function. On 
hanging by paste-the-wall procedures the wallcover- 
ing was free from cockling and blisters. 

50 

Example 6 (non-observance) 
A wallcovering was made according to the descrip- 
tion above with reference to Fig. 1 except that the 
web 16 was a twenty micron low density 

55 polyethylene. Perforations were as Example 1 above. 
After a 10 minute water soak the laminate had 
expanded 0.5% on its width. On paste-the-wall 
hanging the wallcovering cockled. 
Also mentioned above, it is required that the 

60 perforations of the plastics ply should not allow, in 
hanging, for the paper ply to become softened to 
expose the emboss to damage. The result of 
observing and non-observing this criteria is illus- 
trated by the following Examples. 

65 
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Example 7 (observance) 

A wallcovering made according to the description 
above with reference to Fig. 1 has perforations of 1 
mm diameter and 1.5 per square centimetre. When 
applied to an impermeable surface (g!ass) with 5 
300g/m2 of proprietary starch-ether wdllpaperlng 
adhesive made up as a 5.5o/o solution in water the 
drying rate of the adhesive was shown as follows: 

after 30 mInutBs, 3% moisture loss; 

after 60 minutes, 50/o moisture loss; 10 

after 90 minutes. 7o/o moisture loss; and 

after 120 minutes. 90/o moisture loss. 



Example 8 (observance) 15 
As Example 3 but with 1 mm perforations at 4 per* 
square centimetre. The drying rate was shown as 

follows: 

after 30 minutes, 40/o moisture loss; 

after 60 minutes. 7^/0 moisture loss; 20 

after 90 minutes, IIO/0 moisture loss; and 

after 120 minutes. I60/0 moisture loss. 

Example 9 (non-observance) 

As Example 3 but with sixteen 1 mm diametfer 25 
perforations per square centimetre- The drying rate 
was shown as follows: 

after 30 minutes, IOO/0 moisture loss; 

after 60 minutes. 17o/o moisture loss; 

after 90 minutes, 230/o moisture loss; and 30 

after 120 minutes, 300/o moisture loss. 
Under many practical conditions of hanging, a 
wallcovering according to Example 9 would give an 
unsatisfactory result as the paper ply would become 
excessively wet quickly (5 minutes) after hanging so 36 
that the emboss could become easily damaged 
whereas wallcoverings according to Examples 7 
and 8 would give satisfactory results as the paper ply 
would not become excessively wet aft^r hanging so 
that the emboss could not be easily damaged. 40 

Perforations in the plastics ply can be of a form 
such that they act as "tear terminators", that is, they 
do not set up paths along which tearing could take 
place when the wallcovering Is strained on being 
stripped from the wall. One convenient way of 45 
forming the perforations Is by heat fusing the ply so 
that a minor strengthening rim of fused ply material 
is set up round each perforation. 

There are advantages to be gained in designing 
the pattern and size of perforations so that there are 50 
fewer per unit area near the edges of the wallcover- 
ing than at other regions. In this way moistening of 
the paper ply at the edges of the wallcovering is 
reduced where it matters most. 



Claims 



1. A paste-the-wall wallcovering comprising a 
paper/plastics laminate in which the paper ply is 
embossed and the plastics laminate is flat, 
water-vapour porous, and capable of restrain- 
ing the paper ply against any significant wet 65 



expansion in the course of hanging and drying 
of the hanging paste. 

2. A wallcovering as claimed in claim 1 In 
which the emboss depth Is greater than 0.5 mm, 
and preferably greater than 1.5 mm, and 
capable of accorrtririodating irregular corners 
and lurtipy surfaces. 

3. A wallcovering as claimed In claim 1 or 2 In 
which the plastics ply Is perforated to a degrise 
such that, whilst allowing drying of a hanging 
pastd through the perforations when huhg ori 
an Impervldus pastied surface, does riot dilow 
the paper ply to become softened. 

4. A wallcovering as claimed In claim 3 Ih 
which the perforations are such as to allow ho 
more than ISP/b, and preferably no more than 
100^. weight loss from SOOg/m^ of hangihg' 
paste when applied to a sealed surface within 
the first hour of diTing at standard atmospheric 
conditions as defined in the foregoing specifi- 
cation. 

5. A wallcovering as claimed in claim 3 in 
which the perforations have a strengtheriing rim 
of fused material, 

B. A wallcovering as claimed In claim 3 in 
which the pattern and size of the perforations Is 
such that there are fewer per unit area near the 
edges of the wallcovering. 

7. A wallcovering as claimed in any preceding 
claim which is capable of being hung on a 
surface by a paste-the-surface procedure and 
then decorated with a water-based paint at four 
hours after hanging with an eventual shrinkalge 
of less than O.20/0. 

8. A wallcovering in roll form capable of being 
hung dry to a pasted surface comprising: 

(a) an embossed paper ply, to form the external 
surface of the wallcovering when hung, and 

(b) Adhered to the paper ply, a plastics ply tor 
contacting said pasted surface; 
characterised in that : 

i) the plastics ply is flat, and water vapour 
porous; and 

(ii) The plastics ply is capable of restraining the 
paper ply against any substantial wet expansion 
whilst having a vapour porosity such that it does 
not allow the paper ply to become softened to 
expose the emboss to damage during the 
period of hanging. 

9. Paste-the-wall wallcovering for decoration 
after hanging comprising : 

(i) A paper/ plastics laminate. 

(ii) The paper ply is selected to be able to 
take ah emboss of greater than 0.6 mm 
depth and Is embossed whilst conditioned 
to be moist and prior to lamination with the 
plastics ply. 

(ill) The plastics ply is adhered to the 
embossed paper ply using an adhesive 
that is water-insoluble after drying and the 
plastics ply is held nominally flat at the 
lamination stage to give a flat-backed 
laminate. 

. (iv) The adherence of the piles takes 
place with the moisture content of the 
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paper ply at or below normal atmospheric 
level to avoid the paper shrinking on drying 
with or after the adherence step such as to 
avoid puckering of the plastics ply to an 
extent that would inhibit the ability to 
restrain the paper ply against any signifi- 
cant wet expansion, 
(v) The plastics ply is 

(a) perforated, or otherwise made 
water vapour porous, such that when, as a 
test, a sample of the laminate is pasted to a 
plain glass surface with a standard paste 
applied to the glass at the rate of SOOg/m^ 
and the plastics ply is in contact with the 
paste and the pasted laminate is set aside 
to dry under standard conditions then : 

1. the paper ply does not transmit more 
moisture from the paste than 150/o of the 
pastfl wplght, In thfi first hour of drying; 



10 



15 



made of an embossed paper ply and a water-va- 
pour permeable plastics ply that is to face the 
wall made of a water-insoluble thermoplastic 
material, characterized In that 

(i) the paper ply is embossed whilst 
conditioned to be moist and prior to 
lamination with the plastics ply to an 
emboss of greater than 0.5 mm depth; 

(ii) the plastics ply is adhered to the 
embossed paper ply using an adhesive 
that is water-insoluble after drying and the 
plastics ply is held nominally flat at the 
lamination stage to give a flat-backed 
laminate; 

(iii) the adherence of the plies takes 
place with the moisture content of the 
paper ply at or below normal atmospheric 
level to avoid the paper shrinking on drying 

with nr after thp arthprpnnft stpp such as to 



and. preferably no more than lOQ/o, and 

2, when the paper ply is wetted after 
being set aside to dry for ten hours under 
the standard conditions the laminate 
shrinkage, on further drying, is no more 
than 0.20/0 and preferably zero, and 

(b) the plastics ply is capable of 
restraining the paper ply against wet 
expansion to not more than Q2P/Q. 

10. A method of forming a paste-the-wall 
wallcovering as claimed in claim 2 comprising: 

(a) taking a paper web; 

(b) moistening It; 

(c) embossing it; 

(d) drying it to just below ambient 
humidity; and 

(e) laminating it to a moisture-vapour 
permeable plastics web with an adhesive 
that is water-insoluble after drying, the 
plastics web being flat and capable of 
restraining the paper web against expan- 
sion with negligible stretch of the laminate. 

11. A method of covering a surface such as a 
wall or ceiling comprising pasting the surface 
and applying strips of dry wallcovering as 
claimed in any one of claims 1-9 thereto with the 
paper ply outermost. 

12. A method according to claim 10 in which a 
part, or parts of, said surface is not truly flat or is 
an uneven external or internal corner, charac- 
terised in that the plastics ply in a strip of 
wallcovering at the uneven region Is allowed to 
pucker slightly into the emboss of the paper ply 
without significant effect on the emboss pattern 
and the strip width is slightly adjusted by said 
puckering to provide straight line abutment with 
an adjacent strip. 

13. A method as claimed in claim 11 in which 
the wallcovering is decorated after applying to 
said surface. 

14. A method as claimed in claim 11 in which 
the paste enters and passes through the 
porosity of the plastics ply and forms, on drying, 
a head or bead to aid tacking of the wallcovering 
to said surface. 

15 A wallcovering comprising a laminate 
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avoid puckering of the plastics ply; and 
(iv) the plastics ply is 

(a) water-vapour permeable, such that 
when, as a test, a sample of the laminate is 
pasted to a plain glass surface with a 
standard paste applied to the glass at the 
rate of 300 g/m^ and the plastics ply is In 
contact with the paste and the laminate is 
set aside to dry under standard conditions 
then: 

1. the paper ply does not transmit more 
moisture from the paste than 150/o of the 
paste weight, in the first hour of drying; and 

2. when the paper ply is wetted after 
being set aside to dry for ten hours under 
standard conditions the laminate shrink- 
age, on further drying is no more than 
0.2^^0 and preferably zero, and 

(b) the plastics ply is capable of 
restraining the paper ply against wet 
expansion to not more than 0.20/o. 
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